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STATEMENT OF WORK EPA Contract: ICF EP-C-12-011
WORK ASSIGNMENT 0-01

A. Issuing Office: Environmental Protection Agency
2000 Traverwood Dr.
Ann Arbor, Michigan 48105

B. Contractor: ICF International
9300 Lee Highway
Fairfax, VA 22031-1207

C. Statement of Work: Optimization Model for reducing
Emissions of Greenhouse gases from
Automobiles (OMEGA)

BACKGROUND

As part of the Office of Air and Radiation, EPA's Office of Transportation and Air Quality
(OTAQ) administers portions of Title II of the Clean Air Act, as amended in 1977 and 1990.
Within OTAQ, the Assessment and Standards Division (ASD) does a wide range of work in
support of EPA's efforts in air quality analysis. These efforts include creating and revising
emissions estimation models and other tools, developing regulatory impact analyses, testing
vehicles, supporting the vehicle inspection and maintenance programs, and other related
projects.

Onroad vehicles represent the largest portion of the nation’s petroleum consumption and a
very significant portion of the nation’s total fossil fuel consumption. As such, onroad
vehicles are significant contributors to the nation’s greenhouse gas (GHG) emission
inventory. Reducing these emissions will likely be a necessary part of any program aimed at
controlling the nation’s total contribution to global warming. The Clean Air Act specifies
that determining an appropriate level of control of these emissions requires an accurate
assessment and consideration of both the costs and benefits and due consideration of the
leadtime necessary to implement such emission controls and their incorporation into the
onroad vehicle fleet. The wide variety of onroad vehicles and the range of available emission
control technologies necessitate that any such assessments must be automated.

The current version of EPA’s Optimization Model for reducing Emissions of Greenhouse
gases from Automobiles (OMEGA) was developed under several work assignments in the
EP-C-06-094 contract. The current model provides a broad set of calculations to support the
reduction of on-road GHG emissions as described above. The model analyzes vehicle
technology cost and effectiveness, as well as the benefits and impacts of potential programs.



PURPOSE OF THE WORK ASSIGNMENT / TASKS

The purpose of this work assignment is to fix elements of the current version of OMEGA that
are not working as intended, to improve the operation of the core model, to further develop
the input and output files, to update the Programmer Guide, and to integrate the OMEGA
consumer choice module. The Contractor shall design, develop and test the model with the
new capabilities in the tasks outlined below.

Task 1: The contractor shall modify OMEGA so that the program can model relevant mobile
source GHG regulations. This may include adding additional program features in order to
reflect draft regulations. The contractor shall update the core model code as provided in
written technical directives by EPA’s Work Assignment Manager (WAM) to properly
account for technology cost and effectiveness calculations. This may include modifying
core algorithms of the model, the methodology used to apply technology, integrating
additional modules, or other changes. The contractor shall fix any program bugs as needed.

Task 2: The contractor shall continue to improve the layout, structure, and content of the
input and output files with written technical direction from EPA’s WAM.

Task 3: The contractor shall update the Programmer Guide to include a full description of the
layout of the program, including definitions of the objects, and how data gets transferred
between different parts of the program code. The contractor shall provide additional model
documentation as requested in written technical directives by the EPA WAM.

Task 4: The contractor shall modify the program interface as provided in written technical
directives by the EPA WAM.

Task 5: The contractor shall develop an iterative automated interface between OMEGA and
the OMEGA consumer choice module under written technical direction from EPA’s WAM.
This may include modifying the OMEGA model, the OMEGA consumer choice module, or
integrating the models. The contractor shall make other maintenance, bug fix, and feature
changes to the OMEGA consumer choice model as provided in written technical directives
by EPA’s WAM.



OTHER TERMS AND CONDITIONS
Confidentiality:

The Contractor shall not divulge any information acquired in the course of the work
assignment with respect to data, output, EPA file structures, data processing activities or
functions, user ID, passwords or any other knowledge that may be gained in the course of
this work, to anyone who is not authorized by EPA to have access to such information. Also,
due to the sensitive and sometimes confidential nature of the information processed,
Contractor personnel shall sign appropriate confidentiality agreement forms, and shall be
briefed as to which information requires special handling.

Non-Disclosure Agreement:

All documentation and work product provided by EPA or generated as a result of this project
shall be under the control of the Assistant Administrator for Air and Radiation, or his or her
designated representative, and shall not be released by the Contractor to any other source
without specific approval by US EPA.

D. Deliverables:

All deliverables shall be accurate and of professional quality and shall meet the requirements
set forth in this WA/SOW and in the specific description of their attachments. The contractor
shall work within the framework of this SOW, and shall comply with its requirements. The
Contractor shall provide all source code and data tables used to develop specific applications.
All products developed under this WA/SOW are the property of the US Environmental
Protection Agency.

1. Quality Assurance Project Plan (QAPP)

2. Weekly meetings or email updates with EPA WAM, as needed, to discuss WA tasks and
progress.

3. The Contractor shall continue to provide EPA with a running-and-under-development
version of the model. EPA expects that modifications to the model may occur on a bi-
weekly or monthly basis. The contractor shall provide EPA with updated versions of the
model after each task has been completed. EPA will continue to own the OMEGA model.

4. The tasks shall be delivered to EPA WAM along with an updated version of the model
including updated versions of the following, as necessary: Test documents and test results,
the source code, executable applications/programs, and the instructions/mechanism for
compiling the source code files and generating executables.

5. At the end of the performance period, the Contractor shall provide EPA WAM with an
updated version of the model including a Programmer Guide, test documents and test results,
the source code, executable applications/programs, any specialized testing suite used to



validate/error check the software, and the instructions/mechanism for compiling the source
code files and generating executables.

E. Task Completion:

F. COTRs and Project Officer:

Each Thursday of the work period the
contractor shall report the percentage of the
level of effort expended, percent of the task
completed to date and any problems to the
Project Officer, or alternatively to the Work
Assignment Manager, via telephone or
email. On the Thursday following the close
of each biweekly accounting period, the
percent of level of effort shall be based on
the results of such accounting. On alternate
Thursdays, a reasonably accurate estimate
shall suffice.

The Work Assignment Manager
will be

Ari Kahan,
(734) 214-4260
kahan.ari@epa.gov

Alternate WAM

Jeff Cherry
(734) 214-4371
Cherry.jeff@epa.gov

The Project Officer will be

Greg Janssen

(734) 214- 4285

(734) 214- 4821 FAX
janssen.greg@epa.gov
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WORK ASSIGNMENT

Title: Uncertainty Analysis of Biofuel Lifecycle GHG Emissions

Contractor: ICF Contract No.: EP-C-12-011

Work Assignment Number: 0-02

Estimated Period of Performance:  4/2/12 to 9/30/12

Estimated Level of Effort: 492 hours

Key EPA Personnel:

Contracting Officer (CO): Sandra Savage

Cincinnati Procurement Operations Division
26 West Martin Luther King Drive
Cincinnati, OH 45268

Phone: (513) 487-2046
Email: savage.sandra@epa.gov

Project Officer (PO): Greg Janssen
EPA/OAR/OTAQ/ASD
Phone: (734) 214-4285
Email: janssen.greg@epa.gov

Work Assignment Contracting Officer’s Representative (WA COR):

Aaron Levy

EPA /OAR / OTAQ /TCD
Phone: (202) 564-2993
Fax: (202) 564-1686
Email: levy.aaron@epa.gov

Alternate WA COR: Jefferson Cole
EPA/OAR/OTAQ/TCD
Phone: (202) 564-1283
Fax: (202)564-1177
Email: cole.jeffferson@epa.gov

I. Background and Purpose:

Pursuant to its responsibilities under the Energy Independence and Security Act of 2007 (EISA),
Renewable Fuels Program (RFS) provisions, EPA undertook a lifecycle assessment of the
greenhouse gas emissions associated with different types of renewable fuel. As directed by



EISA, this analysis addresses the full fuel lifecycle of biofuels, including all stages of
production, distribution and consumption. A key piece of the analysis, as directed by EISA, is
inclusion of significant indirect effects, such as indirect land use change impacts associated with
producing biofuel feedstock. EPA’s approach has been to use the best tools and models
available to estimate GHG emissions related to each component of the fuel lifecycle.

While EPA believes the lifecycle methodology developed for the RFS2 final rulemaking (FRM)
represents a robust and scientifically credible approach, EPA recognizes that some calculations
of GHG emissions are relatively straightforward, while others are associated with more
uncertainty. EPA has previously worked with the Contractor to develop a stochastic spreadsheet
model to quantify key areas of uncertainty related to indirect land use change GHG emissions.
In previous work with EPA, the Contractor also submitted a Draft Research Plan to Quantity
Uncertainty in Key Economic Models used in Lifecycle GHG Analysis. For this work
assignment, the Contractor shall continue to operate and update the stochastic spreadsheet model
used by EPA. Additionally, the Contractor shall continue to develop a research plan to quantify
uncertainties in key economic models used in biofuel lifecycle analysis. This shall include
designing a scenario analysis methodology to evaluate uncertainties.

II. CONTRACT LEVEL PERFOMANCE WORK STATEMENT REFERENCE

The tasks to be performed under this work assignment are consistent with the areas of analyses
authorized in Tasks 7 and 9 of the contract’s performance work statement.

II1. PERFORMANCE WORK STATEMENT TASKS
Tasks and Deliverables:

The WA COR will review all deliverables in draft form and provide revisions and/or comments
to the Contractor. The Contractor shall prepare the final deliverables incorporating the WA
COR's comments.

Contractor personnel shall at all times identify themselves as Contractor employees and shall not
present themselves as EPA employees. They shall not represent the views of the U.S.
Government, EPA, or its employees. In addition, the Contractor shall not engage in inherently
governmental activities, including but not limited to actual determination of EPA policy and
preparation of documents on EPA letterhead.

Task 1 - Prepare Work Plan

The Contractor shall prepare a work plan within 15 calendar days of direction to commence
work. The work plan shall outline, describe and include:

® The technical approach, resources timeline and due dates for deliverables;

® A detailed cost estimate by task; and

® A staffing plan.

The Contractor shall prepare a revised work plan incorporating the CO’s comments, if required.



Deliverables and schedule under Task 1
la. Submit work plan within 15 calendar days of receipt of work assignment.

Ib. Submit revised work plan within 3 calendar days of receipt of comments from the
Contracting Officer, if required.

Task 2 - Perform stochastic scenario analyses to quantify uncertainty in land use change
GHG emissions

The Contractor shall run the Biofuels Stochastic international land use Lifecycle Analysis Model
(BSLAM) to quantify uncertainty in biofuel-induced land use change GHG emissions. The
Work Assignment Contracting Officer Representative (WA COR) will provide written technical
direction to the Contractor for each scenario, including the necessary model inputs and scenario
specifications. The Contractor shall implement minor adjustments and run the BSLAM given
the requirements of each scenario as specified by the WA COR in the technical direction.

Based upon the written technical direction from the WA COR, the Contractor shall run the
BSLAM and ensure that the model performs appropriately. As part of each scenario analysis,
the Contractor shall perform quality assurance (QA) on the model results and provide a QA
report to the WA COR documenting the QA procedures implemented and the findings from the
QA process. The Contractor shall provide the scenario analysis results in electronic format
through email to the work assignment COR. Results shall include the model outputs, such as
total land use change GHG emissions with 95% confidence internals for each scenario, as well as
disaggregated GHG emissions by region, time period, and land conversion type.

The Contractor shall prepare reports documenting the scenario analysis results for some but not
all of the scenario analyses performed. Approximately 2-3 separate reports (approx. 10-20 pages
each) will be required during the estimated period of performance. The WA COR will provide
written technical direction to the Contractor with the requirements for each report. The reports
delivered to the WA COR shall explain the analyses and results in plain English with technical
details (e.g., complex equations) included in Appendices as appropriate.

Deliverables and schedule under Task 2

2a. Provide scenario analysis results to the WA COR within 5 business days after the
WA COR submits technical direction

2b. Submit a QA report to the WA COR within 5 business days after the scenario
analysis results are delivered to the WA COR

2c. Deliver a draft scenario analysis report to the WA COR within 15 business days
after the WA COR submits technical direction



2d. Submit a final scenario analysis report to the WA COR within 5 business days
after the WA COR submits comments on the draft report

Task 3 — Update and enhance the stochastic model

The Contractor shall update and enhance the BSLLAM based on written technical direction from
the WA COR. The WA COR shall provide updated datasets for the model (e.g., the satellite data
and land conversion emissions factors) to the Contractor as appropriate. The Contractor shall
input the data sets provided into the BSLAM and ensure that the model performs appropriately
with the updated information.

The Contractor shall update the standard BSLAM result files so that additional information is
reported with the results for each scenario analyzed. As specified in written technical directives
by the WA COR, the Contractor shall revise the standard results files to include more
information, including but not limited to the following items:

® Land conversion emissions factors. GHG emissions per hectare for each of the 12
agricultural land conversions (e.g., natural to perennial) in each of the 54 regions
included in BSLAM. This shall include the mean, low and high emissions factors (95%
confidence intervals) for each conversion/region.

® Land conversions. Land conversions calculated by the model for the mean, low and high
results, by conversion type (e.g., savanna to annual cropland) for each Region, Country
and if feasible each Administrative Unit.

As specified in technical direction from the WA COR, the Contractor shall provide the
information listed above to the WA COR in detailed data tables, and also in summary format
appropriate for use in reports and briefings. The Contractor shall provide the revised
spreadsheets in electronic format through email to the WA COR.

As specified in written technical direction from the WA COR, the Contractor shall update the
BSLAM documentation to reflect all of the updates and enhancements done under this task. The
Contractor shall perform QA on all of model updates and enhancements implemented as part of
this work assignment. The BSLAM documentation updated by the Contractor shall include a
QA report documenting the QA procedures implemented and the findings of the QA process.

The Contractor shall participate in monthly update calls with the WA COR to discuss the
progress made in completing Task 3. The WA COR will provide written technical direction
specifying the details of the monthly update calls. More frequent update calls may be necessary
during certain stages of the period of performance, in which case the additional update calls will
be specified in written technical direction from the WA COR.

Deliverables and schedule under Task 3

3a. Provide a draft version of the updated BSLAM and draft updated documentation,
including a QA report, to the WA COR by September 15, 2012.



3b.  Provide a final version of the updated stochastic model and updated
documentation, including a QA report, to the WA COR by September 30, 2012.

3c. Monthly update calls with the WA COR to discuss progress being made in
completing Task 3.

Task 4 — Design a scenario analysis methodology to address uncertainty in key economic
models used in lifecycle GHG analysis

EPA has developed a Draft Research Plan to Quantify Uncertainty in Key Economic Models
(Draft Research Plan) used in Lifecycle GHG Analysis.! The draft report provides a conceptual
discussion/framework for evaluating such uncertainties. The Contractor shall implement the
next steps outlined in the draft research plan based on written technical direction from the WA
COR. The Contractor shall design a scenario analysis methodology to evaluate the behavior of
different economic models to changes in key assumptions. This shall include developing a
framework to specify ranges for intermediate variables (e.g., fertilizer use, price elasticity of
agricultural land supply, cattle stocking rates) that are important in estimating lifecycle GHG
emissions. It shall also involve outlining appropriate modeling procedures to implement the
scenario analysis. The Contractor shall design the scenario analysis to facilitate assessment of
either a post processor and/or reduced form model to address uncertainty.

The Contractor shall participate in monthly update calls with the WA COR to discuss the
progress made in completing Task 4. The WA COR will provide written technical direction
specifying the details of the monthly update calls. More frequent update calls may be necessary
during certain stages of the period of performance, in which case the additional update calls will
be specified in technical direction from the WA COR. (The update calls for Task 3 and Task 4
will likely be scheduled at the same time based on written technical direction from the WA
COR).

Deliverables and schedule under Task 4

4a. Provide a draft scenario analysis methodology in electronic format by September
1, 2012.

4b. Provide a final scenario analysis methodology in electronic format by September
30, 2012.

4c. Monthly update calls with the WA COR to discuss progress being made in
completing Task 4.

Task 5 — Quick turn-around and technical support

The Contractor shall provide specialized expertise on uncertainty assessment, or perform model
runs, on an as needed basis to: (i) consult with EPA on various aspects of uncertainty associated

VICF International. 2011, Draft Research Plan to Quantify Uncertainty in Key Economic Models used in Lifecycle
GHG Analysis. Draft report submitted to the EPA. September 30, 2011.



with lifecycle GHG analysis of biofuels, (i1) review, summarize and critique academic literature
and other research related to uncertainty associated with lifecycle GHG analysis of biofuels, (ii1)
perform quick-turn modeling or quantitative analysis related to uncertainty assessment, (iv)
prepare presentations and present analyses to EPA staff and stakeholders, and (v) revise existing
analyses and reports. These quick response tasks may require the involvement of collaborative
researchers who have expertise identified in the Statement of Work. Quick turn-around tasks are
expected to take 1-2 weeks each, but some quick-turn around tasks may require deliverables
from the Contractor in 24-48 hours. The details and schedule of deliverables for these quick
turnaround and technical support requests will be included in written technical direction from the
WA COR. The total expected level of effort on this task would be 26 hours.

Baseline Schedule of Deliverables under Task 4

Sa. Deliver draft results of the quick turn-around technical support within 5 business
days after the WA COR submits technical direction

5b. Deliver final results of quick turn-around technical support within 5 business data
after the WA COR provides comments on the draft results

Travel:

This WA may include one trip by the Contractor in order to inform EPA and stakeholders of
progress, or present study results generated under the WA at a professional conference or similar
event. If necessary, the trip will be to a location in the eastern or central time zone in the United
States. The Contractor will send one person on the trip, if necessary. As specified in written
technical direction from the WA, the Contractor may be required to present a short presentation,
such as a slide show, of approximately 30 minutes in duration.
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PERFORMANCE WORK STATEMENT

A. EPA Contract: EP-C-12-011

B. Work Assignment (WA): 0-03

C. Issuing Office: EPA Office of Transportation and Air Quality (OTAQ)
2000 Traverwood Dr.

Ann Arbor, Michigan 48105

D. Contractor: ICF International

9300 Lee Highway

Fairfax, VA 22031-1207
E. Statement of Work: Powertrain Tests and Validations
F. Work Assignment Managers (WAM) Houshun Zhang

734-214-4214
zhang.houshun@epa.gov

Alternate WAM Christine Brunner
734-214-4287

brunner.christine @epa.gov

I. BACKGROUND

The U.S. Environmental Protection Agency (EPA) and the Department of Transportation’s
National Highway Traffic Safety Administration (NHTSA) recently announced a first-ever
program to reduce greenhouse gas (GHG) emissions and improve fuel efficiency of heavy-duty
trucks and buses. This program is the first phase of the multi-stage GHG reduction approach.
Hybrid system certification is part of the program. Due to technical challenges to quantify
hybrid vehicle benefits as opposed to conventional vehicles, the agencies, working together with
industrial stakeholders, are developing different concepts for certification. One of the concepts
is powertrain test or powerpack test approach. The powertrain system includes engine, hybrid
related components, and transmission. This approach must rely on a conventional baseline for
use of comparison with the new hybrid system. The challenge is how to select, test, and validate
this conventional powertrain baseline system without the hybrid system. To date very little work
has been done in this area. Consequently, this work assignment will spearhead the efforts to
select, test, and validate the baseline powertrain system before moving to the more complicated
hybrid system. The contractor shall select a few representative vehicles, remove powertrain
baselines from the selected vehicles, and perform engine, powertrain, and vehicle tests. Due to
the time sensitivity and complexity of this project that will involve vehicle chassis dyno test,
engine and powertrain dyno tests, and hardware-in-loop software development, it is highly



desirable that the contractor be able to handle all tasks in one physical location to deliver
program objectives in a timely and cost effective manner.

II. OBJECTIVE

The main objective of this program is to conduct the proof of the powertrain system concept.

The second objective is to use vehicle chassis dyno test to validate powertrain system concept
through simulated vehicle driving cycles. The proposed work will be used as the critical baseline
when the benefits of hybrid vehicle system are quantified in a separate project. The scope of this
work is described in detail in the next section.

II1. SCOPE OF WORK

Task 1: Truck and trailer procurement

The Contractor shall provide one (1) vocational truck for testing under this work assignment.
The truck shall be a 2010 or later model, and shall be equipped with an engine that meets the
0.20g/hphr of Nox. Vocational trucks for the purposes of this work assignment range from Class
4 to Class 8, and include delivery trucks, utility trucks, refuse trucks, and buses. EPA
recommends that vehicles with Cummins ISB engines be considered, and welcomes suggestions
of other engines by the Contractor. The Contractor shall ensure EPA WAM approval of the
proposed truck/engine combination prior to acquiring the vehicle.

For the purposes of this work assignment, the acquired vehicle will not become government-
furnished property. The Contractor shall ensure appropriate disposition of the vehicle after all

testing is completed.

Task 2: Coastdown test, per truck

The Contractor shall conduct coastdown tests on the truck selected under Task 1 using the test
procedure described in part 1066.310 of Title 40. This test procedure shall be used to obtain
estimates of road load and aerodynamic drag for input to dynamometer settings as well as inputs
for modeling in terms of A and C coefficients. This test consists of 10 valid replicate
coastdowns done in each alternating direction to minimize the effect of wind (a total of 20 runs
per vehicle).

Task 3: Truck chassis dynamometer test for fuel economy and emissions

The Contractor shall measure emissions and fuel economy on the truck selected under Task 1
based on standard EPA emissions testing and fuel economy methods outlined in the United
States Code, Title 40, part 1066.

The Contractor shall collect data using cell emission equipment.



Depending on vehicles and applications, different driving cycles shall be used to test the vehicle.
The truck shall be subjected to a minimum of five driving cycles. Via written technical
direction, the EPA WAM will specify the driving cycle(s) to be run on the truck. Five valid
replicate runs are required for each driving cycle. A valid replicate is a successful test run in
which all data are collected and there is no regeneration of the diesel particulate filter.

The following parameters shall be measured or recorded as appropriate:

Vehicle speed as function of time

Engine fueling as function of time

Engine speed as function of time

Gear number as function of time

Engine load (N-M) as function of time

Emissions (NOx, HC, CO, CO2, N>O, CH4) in g/s as function of time
Measured cycle MPG and emissions (NOx, HC, CO, CO2, PM, N.O, CHy)
Grade as function of time for the cycle with gradeability

Vehicle/engine pedal position as function of time shall be measured if it can be accomplished.

While actual gear number is required, the Contractor shall compare the recorded gear number
with a calculated results based on deduction from other relevant testing data.

The results from this task, including fuel consumption and emissions, shall be used for validation
of the powertrain tests under Task 4.



The contractor shall obtain and provide the EPA WAM with the engine and vehicle parameters
as indicated in Table 1.

Table 1. Engine and Vehicle Parameters

Engine Model and Year

Engine rating and displacement

Transmission Model and Year

Transmission (Numbers of speed, auto or manual)

Gearbox Ratio

N || WD | —=

Gearbox Efficiency as function of gear number

Engine Inertia [kg-m"2]

8 |Transmission Inertia [kg-m”2]

9 | All Axle Inertia [kg-m”2]

10 [Loaded Tire Radius [m]

11 |Rolling Resistance for Each Tire (kg/Metric ton)

12 | Total Weight [kg]
13 |Frontal Area [m"2]

14 [Aero Drag Coefficient

15 [Axle Base (numbers of axles)

16 [Electrical Accessory Power [W]

17 [Mechanical Accessory Power [W]

18 | Final Drive (Axle) Ratio

Some of the inertia data may require special testing, such as combination inertia of wheel, tire
and axle if the data is not available from the supplier. The Contractor shall consult with the EPA
WAM prior to initiating such special testing. The Contractor shall discuss with the EPA WAM
any limitations in accomplishing the requirements of this task.

Task 4: Powertrain baseline tests

The contractor shall conduct powertrain tests, which includes engine and transmission as a
system. The contractor shall pull the engine and transmission out of the vehicle and install it in a
powertrain dyno cell for tests after completion of Task 3. Prior experience in handling this kind
of powertrain test is essential. The powertrain test cell shall be available at the time when the
powertrain test is set to start. The contractor shall setup the powertrain cell that includes both
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engine and transmission. All necessary sensors and instruments shall be installed for the
required measurements indicated in the following paragraph. The contractor shall test the
baseline operation first, making sure that the powertrain system can be operated properly. One
set of powertrain system tests shall be conducted with six specific driving cycles that are used to
simulate vehicle driving cycles.

The following parameters shall be measured during tests as function of time:

Torque at the transmission output shaft

Engine torque

Engine fueling rate

Simulated vehicle fueling consumption in mile per gallon (MPG)
Engine speed

Transmission speed at the output shaft

Simulated vehicle speed

Accelerate and braking command in term of percentage
Emissions (CO2 , NOx, CO, HC)

Cycle-weighted particulate matter (PM)

No diesel particulate filter (DPF) regeneration shall occur during any of these tests.

The performance and emission comparisons shall be made between the vehicle test and
powertrain test for each driving cycle conducted by each powertrain system. A detailed analysis
and report shall be generated to summarize the comparisons and findings between vehicle
chassis dyno and powertrain dyno tests.

Task 5: Hardware-in-loop development

In conjunction with Task 4, the contractor shall develop a vehicle and driver model in order to
simulate vehicle operation through a powertrain system test. EPA WAM will first provide its
own vehicle and driver model to the Contractor as a baseline to start with. The Contractor shall
then modify the vehicle and drive model provided by the EPA WAM in order to allow the model
to communicate with the powertrain hardware. Finally, the contractor shall develop a protocol to
communicate the powertrain system hardware with the modified vehicle and driver models.
Figure 1 provides the technical communication sketch between hardware and software:



o e EPA Vehicle
A . & Model(s)

Black Box
Control Unit

J1939

{vehicle speed, acceleration & brake command) Speed

Engine ECU Transmission Hardware
ECU Toree ﬂ

Any kind of

.
Engine - Z8 Dyno
& Transmission §§, ¥

Figure 1- Powertrain system communication sketch
As shown by Figure 1, the entire system consists of three major components — hardware, black
box control unit, and vehicle model. It is expected that the vehicle and driver model shown in
Figure 1 shall have adequate fidelity capable of modeling vehicle performance accurately with
highly transient driving cycles.

Final validation of this task in a powertrain cell depends on the completion of Task 4.

IV. DELIVERABLES

1. Quality Assurance Project Plan (QAPP).

The contractor shall submit a draft QAPP to the EPA WAM within 30 days of Work Plan
submission. The QAPP shall detail data collection and analysis tasks and procedures for this
work assignment. The EPA WAM shall review and comment on the QAPP. The contractor
shall incorporate recommended changes and suggestions received before proceeding with
technical work associated with the tasks below. A final QAPP shall be submitted within 15 days
after receipt of EPA comments. Information on completing a QAPP can be found at
http://www.epa.gov/quality/at/extramural.html (general requirements) and /qatools.html
(QMP/QAPP).

The final QAPP shall cover all aspects of this test program as outlined on the EPA quality
website. The QAPP shall have an appendix containing all applicable standard operating
procedures (SOPs). The contractor shall adhere to all applicable SOPs and the QA procedures
recommended therein. The contractor shall notify the EPA WAM immediately if they encounter
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any equipment failures that cannot be remedied, problems that may impact the quality or on-time
receipt of deliverables, or unavailability of items required for this work assignment.

2. Bi-Weekly Progress Reports.

The contractor shall provide the EPA WAM with bi-weekly status reports via telephone
conference or email during the period of performance. The progress report shall indicate the
progress achieved in the concluded weeks, technical problems encountered, solutions to those
problems, and projected activity for the upcoming weeks. Before proceeding with any solution
to a problem, the contractor shall report the problem and consult with the EPA WAM concerning
the scope of the solution. The bi-weekly progress report shall include an estimate of the
percentage of each task completed to date, and the resources (level of effort and cost) expended
on each task.

3. Technical Reports.

The contractor shall provide EPA WAM with a brief Technical Report upon completion of each
task. Depending on the complexity of the subject matter and as directed via written technical
direction by the EPA WAM, these reports shall be in the form of either a presentation or a formal
written document. Written products shall be delivered in formats specified by the EPA WAM
(e.g., Word, Excel).

4. Data.

The contractor shall provide the EPA WAM with raw test data of the completion of each test
within 2 business days of receiving request for such data via written technical direction. The
contractor shall provide to the EPA WAM valid test data from the vehicle for each task within 14

days of completion of the testing on the vehicle. All data shall be presented in an Excel format.

5. Draft and Final Reports.

The contractor shall provide to the EPA WAM a Draft Final Report and data set summarizing the
result of all the tasks within 30 days of completion of the laboratory and modeling work defined
in the Tasks above. The contractor shall deliver the Final Report within 15 days from the day that
the EPA WAM delivers the reviewed draft report back to the contractor.



Schedule of Deliverables

Steps Completion Date
QAPP submission Within 30 days of Work plan submission
Final QAPP Within 15 days of receiving EPA comments
Complete all tasks Before September 30, 2012

Raw data - within 2 business days of EPA
Test Data WAM request

Vehicle test data - within 14 days of
completion of testing on the vehicle.

Draft Final Report Within 30 days of completion of all tasks
Final Report Within 15 days of receipt of EPA comments
P on Draft Final Report

NON-DISCLOSURE AGREEMENT

All documentation acquired and/or provided by EPA or generated as a result of this project shall

be under the control of the U.S. EPA Assistant Administrator for Air and Radiation, or his or her
designated representative, and shall not be released by the Contractor to any other source without
specific approval by U.S. EPA.
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PERFORMANCE WORK STATEMENT

A. EPA Contract: EP-C-12-011

B. Work Assignment (WA): WA 0-03 Amendment 1
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2000 Traverwood Dr.

Ann Arbor, Michigan 48105
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F. Work Assignment Managers (WAM) Houshun Zhang

734-214-4214
zhang.houshun@epa.gov

Alternate WAM Christine Brunner
734-214-4287
brunner.christine @epa.gov

I. BACKGROUND

This amendment adds an additional vehicle for testing of that vehicle.
I1. SCOPE OF WORK

Task 1 is revised to read as follows (new language is in italics):

Task 1: Truck and trailer procurement

Task la - Initial vehicle procurement

The Contractor shall provide one (1) vocational truck for testing under this work assignment. The
truck shall be a 2010 or later model, and shall be equipped with an engine that meets the 0.20g/hphr
of NOx. Vocational trucks for the purposes of this work assignment range from Class 4 to Class 8§,
and include delivery trucks, utility trucks, refuse trucks, and buses. EPA recommends that vehicles
with Cummins ISB engines be considered, and welcomes suggestions of other engines by the
Contractor. The Contractor shall ensure EPA WAM approval of the proposed truck/engine
combination prior to acquiring the vehicle.




For the purposes of this work assignment, the acquired vehicle will not become government
furnished property. The Contractor shall ensure appropriate disposition of the vehicle after all testing
is completed.

Task 1b - Class 8 Truck

The Contractor shall provide one long haul class 8 truck with a trailer and automated manual
transmission (AMT) for testing under this amendment. The truck shall be a 2010 or later model,
and shall be equipped with an engine that meets the 0.20g/hphr of NOx. EPA recommends that
vehicles with Cummins 1SX engines be used. The Contractor shall ensure EPA WAM approval of
the proposed truck/engine combination prior to acquiring the vehicle.

For the purposes of this work assignment, the acquired vehicle will not become government-
furnished property. The Contractor shall ensure appropriate disposition of the vehicle after all
testing is completed.

Tasks 2 and 3:

In addition to the original applicability of Task 2 and 3, the procedures contained in those tasks
shall be applied to the vehicle procured in Task 1b.

IV. DELIVERABLES

The acquisition and testing applicable to this amendment shall be completed prior to September
30, 2012. All other deliverables and schedules contained in the approved work plan continue to

apply.
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Performance Work Statement

Contract EP-C-12-011 Work Assignment Number 0-04
Issuing Office Environmental Protection Agency
2000 Traverwood Drive

Ann Arbor, MI 48105-2498

Contractor ICF International
9300 Lee Highway
Fairfax, VA 22031
Title Fuels for Gasoline Light-Duty Exhaust Emissions Study
EPA Personnel
Work Assignment Manager (WAM) Rafal Sobotowski

734/214-4228
Sobotowski.rafal @epa.gov

Alternate WAM Christine Brunner

734/ 214-4287
Brunner.christine@epa.gov

BACKGROUND

The Environmental Protection Agency (EPA) would like to conduct an an experimental study
aimed at filling significant data gaps in our understanding of how the properties of gasoline fuels
affect exhaust emissions from the newest technology (Tier 2) SI-powered vehicles. Fuel
properties of interest include TS50, T90, ethanol content, and aromatic hydrocarbon content. The
nature of this study requires custom design and blending of the test fuels as well as control of
numerous other fuel properties such as vapor pressure, benzene content, sulfur content or octane
number.

The EPA desires to develop the recipes of four test fuels in coordination with the Contractor and
reuse two formulations developed recently for another program. This will require the contractor
to provide the properties of the blending components to the EPA for use in test fuel design.
TASKS

Task 1 Work Plan Development

The Contractor shall prepare a detailed Work Plan from the requirements in this Performance

Work Statement. The Contractor shall include all steps anticipated and potential challenges and
alternatives. The schedule shall be included with detailed deliverables and associated dates.



The work plan shall include descriptions of each task to be accomplished, along with detail on
the level of effort by professional grade, a cost breakdown for each task, and any information on
the underlying assumptions used in arriving at these cost estimates. The Contractor shall conduct
necessary activities to properly and efficiently manage the work assignment, including at least
weekly communication with the EPA Work Assignment Manager (WAM).

Task 2 Quality Assurance Project Plan and Quality Management Plan (QAPP/QMP)

The Contractor shall submit a Quality Assurance Project Plan (QAPP) to the EPA WAM for
approval.

Task 3 Provide Qualities of Blendstocks
Appendix A describes the fuel properties of the following six test fuels of interest:

1) EPAct 7,

2) EPAct 26;

3) EPAct 13 Mod;
4) 100;

5) 101; and

6) 102.

These fuels include biofuels and conventional fuels, and the analysis of fuel quality is integral to
the development of their formulations. General descriptions of the final formulations are as
follows:

e The starting recipes of fuels EPAct 7 and EPAct 26 will be identical to those
developed in the EPAct Program. They may require minor fine tuning to account
for the current properties of the blending components

® The development of fuel EPAct 13 Mod will start with the recipe of EPAct fuel
13 which will be modified to achieve T50=193°F and a more uniform C7, C&, C9
and C10+ aromatic distribution

e Fuel 100 will be a new formulation

® Fuel 101 will be blended by increasing the C10+ aromatic content in fuel 100 to
17.5 vol. % and adjusting ethanol and DVPE to fuel 100 levels

e Fuel 102 will be blended by increasing the toluene content in fuel 100 to 20.5 vol.
% and adjusting ethanol and DVPE to fuel 100 levels

The Contractor shall provide detailed blendstock property (quality) data to the EPA WAM.
Blendstocks shall be refinery components and/or cuts of refinery components. Reagent or
laboratory chemicals and chemical blendstocks shall not be used except where specified by name



(e.g., toluene, benzene). In addition, butane may be used to adjust DVPE. Denatured ethanol
meeting the requirements of ASTM D4806 standard shall be used in all ethanol containing fuels.

Based on the blendstock properties, the EPA WAM will generate a recipe for each test fuel and
forward it to the Contractor.

Task 4 Preparation and Analysis of Hand Blends

Based on the fuel recipes provided by the EPA WAM, the Contractor shall prepare hand blends
of the first five (5) fuels and shall analyze them. Upon receipt of written technical direction from
the EPA WAM, the Contractor shall also prepare a hand blend of the last fuel — Fuel 102 and
shall analyze it.

The analyses required shall include D5599 ethanol, D86 distillation, D5191 DVPE, D1319 FIA
and D6729 detailed composition. The following situations and Notes shall be considered:

e [f the predicted S content of any blend is = 27 ppm, then S by D5453 shall also be
measured

e [f the predicted benzene content of blend EPAct 7, EPAct 13 Mod, 100 or EPAct
26 is 2 0.70, then benzene by D3606 shall also be measured

e [f the predicted anti knock index ((R=M)/2) of this blend < 89.0, D2699 research
and D2700 motor octane numbers shall also be measured

Note: Convert D5599 ethanol results to vol% per Section 14.3 of D4815.
Note: Correct D1319 results for ethanol content of the fuel.

Note: Use only OptiDist distillation stills to generate D86 distillation data. Set them
to <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>